Objectives. The purpose of this study was to examine the association between behavioral problems and tobacco use among adolescent students in six countries of Central
The Inter-American Drug Abuse Control Commission (IADACC) was organized as part of the work of the Organization of American States (OAS) in the early 1990s in response to reports documenting increasing use of tobacco, alcohol, and other drugs as well as a number of resultant health and social problems (1) . With technical assistance from the Pan American Health Organization (PAHO), the IADACC participants developed an epidemiological surveillance drug-tracking system in Central America and the Dominican Republic that was intended to gather data from patients admitted to emergency rooms and drug treatment programs, from adults and youths incarcerated in detention centers, and from school-attending youth.
In this report we explore and estimate the strength of a potentially causal association between behavioral problems and tobacco use among youths attending schools in six countries of Central America-Costa Rica, El Salvador, Guatemala, Honduras, Nicaragua, and Panama-plus the Dominican Republic. Prior research has documented a significant positive association between tobacco use and behavioral problems, that is, behaviors that are detrimental to youth development, including fighting, swearing, and doing dangerous things (2) (3) (4) . This association is evidenced by adolescents with a high degree of behavioral problems exhibiting more than twice the levels of smoking observed in youths with minimal behavioral problems, independent of exogenous variables such as disturbances of mood and attention. Furthermore, an increased occurrence of tobacco dependence has been observed in adolescents who have a history of early behavioral problems as compared to similar youth without such problems (5) (6) (7) . This positive association appears to be valid cross-culturally, although data from Latin America are scanty (2, 3, 5) .
Behavioral problems have been associated with numerous other difficulties, including family and school troubles, social anxiety, and sleep and weight disturbances. In turn, all of these problems have been associated with tobacco use (2, 8) . This observation suggests that there might be a network of interconnections among behavioral problems and tobacco use, with linkages to other difficulties.
In light of findings such as these, for this study we analyzed epidemiological surveillance data from the seven participating countries mentioned earlier to estimate the association between behavioral problems and tobacco use, attempting to control for some of the potential factors that might distort the association.
MATERIALS AND METHODS
The data we investigated were collected from samples surveyed in 1994 from the above-mentioned six Central American countries and from the Dominican Republic. The sample size in the seven nations ranged from 451 to 1 170 students, who were aged 12-19 years and who were recruited as volunteer participants in the survey. Selected characteristics of the survey respondents are given in Table 1 , displayed by country in order of estimated occurrence of tobacco smoking.
Anonymous self-report questionnaires were administered to these students in each classroom by trained survey staff members who introduced the project and answered questions before starting the assessment. The questionnaire was an adapted, Spanishlanguage version of the Drug Use Screening Inventory (DUSI). The DUSI was originally developed to assess alcohol and other drug use, school adjustment, and behavioral and psychological problems among youths in the United States of America, with questions designed to tap several interrelated problem domains thought to be associated with severity of drug involvement (9) . Researchers from the participating countries translated and then back-translated the DUSI in order to have maximum language and conceptual equivalency. Although the original DUSI did not contain questions to ascertain tobacco use, questions about lifetime and recent tobacco use were added to the Spanish version of the DUSI for use in this study. Although we assessed the use of other drugs, the frequency of reported use of such drugs as marijuana and cocaine was minimal in these schools, and thus we focused this analysis on tobacco.
The LISCOMP software package was used to examine and improve the psychometric properties of the DUSI scales via exploratory analyses using latent structure models for dichotomous data (10) (11) . The "behavioral problems" domain was measured well by the following six items, assessed using a dichotomous, Yes (1) The country-specific internal consistency estimates for this behavioral problems scale ranged from 0.53 to 0.67 (Cronbach's alpha via KuderRichardson 20 formula for dichotomous items). This range is acceptable for a scale based on dichotomous items, but low enough to think that the study's estimates of the conducttobacco association might be attenuated. Six other domains were studied as covariates: associating with deviant peers, irritability, family attention, lack of participation in recreational activities, school problems, and mental health problems. The internal consistency estimates for these other domains were at about the same level or above the ones for the behavioral problems domain.
All analyses of gathered data were conducted with version 5.0 of the Stata statistical package (12) . Initial exploratory analyses of the single-variable fre-quency distributions showed that a large number of the student respondents received a score of zero because of the generally low occurrence of reported behavioral problems. In view of this skewness, three categories were formed. The first category represented students with the lowest level of behavioral problems (a score of 0), the second category represented students with a medium degree of behavioral problems (scores of 1 to 3), and the third category represented students with the highest level of behavioral problems (scores of 4 to 6). Estimates for the association involving tobacco use were obtained for the second and third categories, with the first category used as the reference.
To accommodate the multiregional and multischool structure of the sample, students were grouped into strata or risk sets defined by the school attended (public versus private) and the area where they were living at the time of sampling (urban versus rural). This poststratification or matching strategy holds constant the potentially confounding effects of unmeasured but commonly shared school and arealevel characteristics such as tobacco availability, advertisements, social disadvantage, and within-country district variations in enforcement of tobacco laws. As a result, all tobacco nonusers attending the same schools and living in the same areas as tobacco users serve as controls. This statistical method has been used extensively by our research group in prior studies of drug use in order to account for the potentially distorting influences of unmeasured neighborhood characteristics (for example, see [13] [14] [15] .
In keeping with the poststratification approach, the conditional form of multiple logistic regression was used to assess the association between level of behavioral problems and occurrence of tobacco use. The model then was extended to include statistical adjustment for the hypothesized influences of sex, age, and the other suspected covariates.
In the conditional logistic regression model, the occurrence of an event, in this case the odds of tobacco use, is estimated as a function of the suspected causal influence and covariates as in standard multiple logistic regression models, but with an allowance for a separate intercept for each matched risk set or strata as defined by the school students attended (public versus private) and by the area where they lived (urban versus rural). These analyses were conducted for all the studied countries as a whole and separately for each nation. We also explored possible interactions of behavioral problems with the variables of sex and age as a check on the validity of adjustments for these characteristics. After examination of the ratio of the estimated interaction coefficient and its standard error as well as the likelihood ratio test, we found no statistically significant interaction among these vari- 
RESULTS
The countries where we found the greatest proportion of students with a lifetime history of tobacco use were El Salvador, Honduras, Costa Rica, and Guatemala, and the countries with the lowest proportion of students with a lifetime history of tobacco use were Nicaragua, Panama, and the Dominican Republic (Table 1) . Table 2 shows the results of the unadjusted and adjusted conditional logistic regression analyses for the seven countries together, and for each nation individually. With respect to the target hypothesis about behavioral problems, there was an overall positive association found between the presence of behavioral problems and occurrence of tobacco use among students across the seven countries. Specifically, tobacco use was an estimated 2.9 times as likely to occur among students with moderate behavioral problems, and it was 8.9 times as likely to occur among students with severe behavioral problems, as compared to students with none of these problems (unadjusted relative odds for the moderate level of behavioral problems, P < 0.005; for the high level of behavioral problems, P < 0.0005). The association between behavioral problems and tobacco use decreased somewhat after adjustments for sex, age, and the aforementioned six covariates (e.g., deviant peers, irritability, family attention, lack of participation in recreational activities, school problems, mental health problems) but retained strength. The bivariate analyses for each country showed a positive association between behavioral problems and tobacco use in all the countries studied, with odds of tobacco use increasing with the level of behavioral problems ( Table 2 ). In fact, the odds of tobacco use for severe behavioral problems is more than double the odds for moderate behavioral problems in all the countries under the unadjusted model, as shown in the first column of Table 2 . In Costa Rica the occurrence of tobacco use was an estimated 6.7 times as high for youths with the higher levels of behavioral problems as compared to youths in the reference category (P < 0.0005). In Guatemala the occurrence of tobacco use was an estimated 4.8 times as high for youths at the high levels of behavioral problems as compared to youths at the lowest levels of problems (P < 0.0005). In El Salvador, the occurrence of tobacco use was an estimated 12.1 times as high for youths at the high levels of behavioral problems as compared to youths at the lowest levels (P < 0.001). The fully adjusted estimates (shown in the last column in Table 2 ) indicate a slight decrease in the strength of the associations. With the exception of Guatemala and Nicaragua, these associations remained significant when tobacco use was compared between the highest and lowest levels of behavioral problems.
DISCUSSION
The main finding of this research is that there is a moderate-to-strong association between levels of behavioral problems and occurrence of tobacco use among the youths sampled for the seven participating countries as a whole, and for each participating nation. Except in Guatemala and Nicaragua, all the observed associations remained moderate-to-strong in magnitude once adjustments for sex, age, and other risk factors were made.
Several limitations of this study should be mentioned prior to discussing the study findings. The crosssectional nature of the study does not allow us to make causal inferences about the association between behavioral problems and occurrence of tobacco use. Prospective or experimental studies of school-age youths are more appropriate to test the temporal and causal associations between behavioral problems and tobacco use, although one might suspect that behavioral problems predate the tobacco use reported in this study. Additionally, the generalizability of the findings is somewhat affected because the samples were not drawn to be representative of the population of youths in each country. Finally, differences in sample size might have introduced survey errors. Response biases associated with socially desirable reporting and other errors in recognition or recall might bias the results.
Notwithstanding limitations such as these, ours is the first study to examine the suspected causal association between behavioral problems and tobacco use in the seven countries. The study's strengths include use of an epidemiological matching strategy (poststratification) and the conditional logistic regression model, in an attempt to control for factors that might otherwise confound or distort our estimates of the observed association.
The findings of this study indicate an intriguing positive association between levels of behavioral problems and occurrence of tobacco use. These associations remain after adjustment for the potential distorting influences of sex, age, and alternative suspected influences on tobacco use, with the exception of two countries, Guatemala and Nicaragua. In Guatemala the odds ratios comparing the highest and medium levels of behavioral problems to those without behavioral problems were no longer significant when adjustments for all covariates were made.
In Nicaragua the odds ratio comparing the highest and the lowest levels of behavioral problems was no longer significant after adjusting for all covariates. Given the available data, it is impossible to identify the specific reasons for these differences in odds ratios for youths in the Guatemala and Nicaragua samples. One possibility is that demographic differences or differences in other risk factors accounted for the loss of significance observed in the fully adjusted models in these two countries. Additional country-specific and comparative studies are necessary to clarify these differences.
These findings highlight three important issues. First, the observed prevalence of tobacco use among youths in the participating countries has yet to be addressed, and it remains a serious public health problem. Student tobacco use merits concern in view of studies that have demonstrated an association between early tobacco use and later use of other drugs (e.g., marijuana) and other risky behaviors (16) (17) (18) (19) as well as cancer and other serious health consequences (20) . The importance of this problem is further magnified for young smokers, whose early involvement with tobacco may place them even more prematurely on the path toward damaging outcomes.
A second issue is the lack of knowledge available regarding the mechanisms by which youths initiate and maintain tobacco use. A direct causal association between behavioral problems and tobacco use has yet to be confirmed, and the presence of distorting influences may play a part in the apparent causality (21) .
The above issue leads us to a final observation: There is reason to examine not only the mechanisms by which tobacco use begins and is maintained, but also how these mechanisms vary within and across cultures and countries. As the data in this study indicate, prevalence proportions and odds ratios measuring the associations between behavioral problems and tobacco use vary somewhat from one country to another.
We hope that studies such as this one can generate more interest in studying the public health problems associated with youth tobacco smoking in these seven countries. As a result of this study, funding from the National Institute on Drug Abuse (NIDA) of the United States of America was obtained in the late 1990s to conduct additional school-based surveys of drug use in the same countries that participated in this study. With the funding provided by NIDA, in 1999 investigators from these seven participating countries formed a working group called PACARDO (Panamá, Centro América, y República Dominicana) to conduct a representative national survey of drug use among schoolattending youths in their corresponding countries. Data collection for this project has ended. We hope to present these new findings and comparisons with the results of the 1994 surveys in subsequent publications. It is our hope that findings such as those presented in this study and the ones to be generated by the PACARDO group can serve as a guide in the efforts to allocate resources to facilitate the development, implementation, and evaluation of effective tobacco preventive intervention programs targeted towards the young population in these nations.
Objetivos. Investigar la asociación entre los problemas conductuales y el consumo de tabaco en estudiantes adolescentes de seis países centroamericanos y la República Dominicana. Métodos. Los datos fueron extraídos de un estudio internacional en el que, en cada país, se aplicaron cuestionarios a 451-1 170 estudiantes adolescentes. Las evaluaciones se basaron en una versión adaptada al español del Cuestionario de Tamizaje del Consumo de Drogas (Drug Use Screening Inventory). Los análisis se realizaron mediante regresión logística condicional; los estudiantes se aparearon según el tipo de escuela y la zona, y se efectuaron otros ajustes estadísticos en función del sexo, edad y algunos factores de riesgo. Resultados. El consumo de tabaco presentó enormes variaciones de un país a otro. No obstante, combinando los datos de todos los países y controlando los efectos del sexo, edad, falta de participación en actividades recreativas, grado de irritabilidad y magnitud de los problemas escolares, familiares y de salud mental, se estimó que el consumo de tabaco en los jóvenes con los mayores grados de problemas conductuales era más de cinco veces mayor que en los jóvenes con los menores grados de problemas conductuales. Los análisis de cada país revelaron que los jóvenes con mayores problemas conductuales presentaban constantemente mayor consumo de tabaco que los jóvenes con menores problemas conductuales. Conclusiones. Estos resultados concuerdan con los de estudios anteriores acerca del consumo de tabaco en adolescentes con problemas conductuales. Aunque su magnitud varió en función del país de residencia, las asociaciones observadas fueron fuertes y significativas según los criterios convencionales en casi todos los países estudiados. Este es el primer estudio que se realiza en estos siete países para investigar posibles relaciones causales como estas. Son necesarias más investigaciones para ampliar los conocimientos sobre las diferencias observadas entre los distintos países y, en definitiva, para crear, poner en práctica y evaluar programas eficaces de intervención preventiva contra el consumo de tabaco.
RESUMEN

Problemas conductuales y consumo de tabaco en adolescentes de Centroamérica y la República Dominicana
Por primera vez se ofrece una evaluación actualizada de los aspectos económicos del control del tabaco en un informe sencillo y conciso, en el que se revisa la experiencia internacional. Las conclusiones del informe son que la elevación de los impuestos sobre el tabaco puede salvar millones de vidas y aumentar, al mismo tiempo, los ingresos estatales a mediano plazo, y que otras medidas no relacionadas con el precio, como la prohibición completa de la publicidad y de la promoción de los cigarrillos, también reducirían de forma significativa el consumo de tabaco. El análisis examina los efectos que las políticas de control del tabaco tienen sobre el empleo y se llega a la conclusión de que la mayoría de los países no sufrirían pérdidas permanentes de puestos de trabajo.
El informe examina también los costos de las políticas de control y establece un calendario para la acción de los gobiernos, incluida la ayuda a los cultivadores de tabaco más pobres. Señala asimismo el papel que deben desempeñar los organismos internacionales en la reducción de la carga evitable de muertes prematuras y discapacidades relacionadas con el tabaco. 
La epidemia de tabaquismo
